Despite remarkable reduction in airborne, vector-borne and waterborne diseases, the morbidity and mortality associated with these conditions continue to be high in India. India accounted for 21 per cent of the world\'s burden of disease in 2010[@ref1]. Diseases such as tuberculosis, malaria, filariasis, dengue, diarrhoea, typhoid, *etc*. are endemic in India[@ref2]. According to Cohen[@ref3], 1.6 million deaths were caused in India by indoor and outdoor air pollution in 2010. Similarly, India had close to one million confirmed cases of malaria, and many malaria deaths (estimates varied from 15,000[@ref4] to 200,000 individuals every year[@ref5]). On waterborne diseases (*e.g*. cholera, acute diarrhoea, typhoid and viral hepatitis) the estimates vary widely because of a lack of reporting and poor surveillance, yet one report estimated that around 14 million people suffered from some of these conditions in 2012[@ref6].

Many such diseases are preventable through low-cost preventive practices. Public health experts and researchers have recognised that health education is an important tool to encourage individual health-promoting choices[@ref7][@ref8][@ref9]. However, the evidence is inconsistent. One study reported that an awareness campaign in Vietnam was successful in enhancing people\'s early access to health care after they acquired more knowledge about avian influenza[@ref9]. Another study reported that in China, short-term health education was not associated with adoption of health protecting behaviour[@ref10]. In the Indian scenario, one study found that information, education and communication (IEC) campaigns were effective in enhancing awareness on tuberculosis[@ref11]. Another, in Karnataka, informed that local folk theatre generated a significant impact on awareness, which led to a reduction in malaria incidence[@ref7]. A study in tribal areas of Odisha concluded that after the awareness campaign about mosquito bites, most participants adopted the recommended preventive measure of using insecticide treated bed nets (ITBN)[@ref12]. In rural Tamil Nadu, awareness generation to waterborne diseases left gaps in understanding the connection between using contaminated drinking water and disease[@ref13]. Finally, in high chikungunya prevalent areas in urban India, there was no significant association between respondents' education level and emptying/drying of water containers[@ref14].

In this study, we evaluated the effectiveness of awareness campaigns in increasing knowledge about airborne, vector-borne and waterborne diseases, as well as enhancing preventive practices among rural communities. The study was conducted in Pratapgarh and Kanpur-Dehat districts in Uttar Pradesh and Vaishali district in Bihar, India; all located in humid semi-arid climate in the Ganges River plain[@ref15]. All the three sites are predominantly rural and more than the one-third of the population is illiterate ([Table I](#T1){ref-type="table"}). Crude death rates and under five mortality rates are higher than the all India rural average.
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Key indicators on living conditions and demographics of the study locations and India.
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Material & Methods {#sec1-1}
==================

*Project background*: The awareness campaigns were part of a larger project carried out by Micro Insurance Academy, New Delhi, India, that included the launch of three community-based health insurance (CBHI) schemes in 2011 in these locations. The CBHI schemes under this project were designed as a cluster randomized control trial[@ref20], located 50-100 km outside major urban centres in poor rural areas. There were three waves of enrollment, in 2011, 2012 and 2013. In total, 3,685 households (1,283, 1,039 and 1,363 from Pratapgarh, Kanpur-Dehat and Vaishali, respectively) were selected as treatment cohorts, and all filled the condition that in each household, at least one woman was registered in March 2010 as a member of a Self-Help Group (SHG) facilitated by the three field partners. The treatment groups were exposed to insurance education programmes prior to being invited to join the schemes. Households were characterised by low levels of education, and limited access to healthcare ([Table II](#T2){ref-type="table"}).
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Socio-economic characteristics of the households/respondents for all locations together - percentage/mean and standard error of mean\*
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The CBHI schemes targeted communities sharing a common background (geographical, economic, occupational, ethnic, gender, *etc*.). The communities were involved in the design and selection of the benefit packages. The schemes were characterized by low premium and mutual-aid structure, *i.e*. the CBHI schemes were owned and managed by the enrolled community members and operated on a not-for-profit basis[@ref21]. The prevalence was estimated by using the baseline data (collected prior to the launch of CBHIs); more than half of the households had experienced at least one chronic illness episode, and more than two-third reported an acute illness in the family during one month before the survey. More specifically to our study, more than 25 per cent of the sampled households reported an airborne or a vector-borne or a waterborne ailment. Hence, the awareness campaigns were launched, which were open to insured and uninsured households alike.

*The awareness campaigns*: The campaigns on awareness to preventive care were an application of the theory of "reasoned action and planned behaviour" (a theory about the link between beliefs and behaviour, which suggests that a person\'s behaviour is determined by his/her intention to perform the behaviour, which in turn reflects his/her attitudes and his/her subjective norms)[@ref22]. The awareness campaigns entailed training of all the SHG groups that were under the CBHI project. The campaign was organized as a Training of Trainers (ToT) activity; trainers from the lead institution trained representatives of the three field partners about the use of various tools and the key messages; this unfolded during September-October 2011 in all three locations. The field partners' trainers, in turn, trained representatives selected by the SHG members at clusters of villages. These trained SHG members conducted group discussions at SHG meetings on awareness to airborne, vector-borne and waterborne diseases; messages included key identifiable symptoms and associated preventive measures that everyone could practice on a daily basis without reliance on professional assistance or supervision. Pursuant to group discussions, practical exercises followed, like preparation of ORS (oral rehydration solution). Following group discussions, the trainers facilitated follow up discussions at household level of families of SHG members, to cascade the effect of the campaign beyond only the SHG participants.

The campaign tools included group discussion and flipbooks. The flipbooks contained written and pictorial messages, developed by trained physicians of the lead institution, with inputs from the community representatives of the three sites on local beliefs and practices. The flipbooks were written in English, translated into Hindi (the local language).

*Data and methodology*: Two sources of data were used for this study:

Pre-campaign survey data - In August 2011, 300 households (100 each in Pratapgarh, Kanpur-Dehat and Vaishali), randomly selected from the CBHI project sample of 3,685, were asked to respond to questions as to how airborne, vector-borne and waterborne diseases could be identified, how these spread and how these could be prevented. Information of the socio-economic characteristics of respondents, health events in the household during one month prior to the survey and about their access to healthcare facilities was also collected. All data collection tools were pretested and finalized. Trained researchers collected information from the selected households, and the female SHG members were the respondents, using the non-prompted questionnaire.

Post-campaign survey data - In August 2012, the same questionnaire was re-used to probe 300 randomly selected households (not necessarily the same, but selected randomly from the CBHI project sample of 3,685 households; 100 households each in Pratapgarh, Kanpur-Dehat and Vaishali).

*Comparison of pre- and post-campaign respondents*: Although only seven of the 300 households were sampled in both the pre- and the post-campaigns, the two groups of households were comparable considering the key household indicators, incidence rates, characteristics of household heads and SHG members and access to health care facilities ([Table II](#T2){ref-type="table"}). Participation in the survey was based on informed consent, voluntary and confidential.

*Calculation of awareness and practice scores*: We measure the degree of awareness about preventive care and habits regarding preventive practices by scoring replies to a series of questions. Each correct answer was assigned a value of one and each incorrect reply a value of zero. For questions where multiple correct responses were possible, a score of one was assigned for each correct response. All individual scores were added for a single total score per respondent, reflecting all replies relating to airborne, vector-borne and waterborne diseases. Thus, the total scores for awareness could range from zero to 38 (0-12, 0-11 and 0-15 for airborne, vector-borne and waterborne, respectively); and for practice, the total scores could range between 0 and 25 (0-8, 0-8 and 0-9 for airborne, vector-borne and waterborne, respectively). For ease of comparison and comprehension, all total individual scores were divided by the number of questions, to obtain the average scores per question, which now range from zero to one.

*Statistical analysis*: Descriptive statistics were used for the analysis of changes in respondents' awareness and practice responses. Differences between pre- and post-campaigns were assessed by using student *t*-test. Ordinary least square (OLS) regression was used to examine the factors explaining the overall awareness and practice scores, both in pre-campaign and post-campaign.

Results {#sec1-2}
=======

*Changes in awareness and practice scores*: After the campaign, the results ([Table III](#T3){ref-type="table"}) showed that the average awareness scores on airborne diseases increased moderately, 20 per cent but significantly (*P*\<0.001) for the entire sample and for Kanpur-Dehat and Vaishali. As for practice scores on airborne diseases, average scores increased significantly in all three locations after the campaign (+40% on reported practice score for the entire sample).

###### 

Changes in awareness and practice scores from pre- to post-campaign - All locations.
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The average post-campaign awareness scores about vector-borne diseases were significantly higher in all three locations (Kanpur-Dehat 0.41; Vaishali 0.35; and Pratapgarh 0.29). The average practice scores increased by about 50 per cent in all locations after the campaign (*P*\<0.001), but only 27 per cent of the sample reported practicing prevention post-campaign.

For waterborne diseases, the average awareness scores increased by +37 per cent (*P*\<0.001); this reflected a very pronounced increase in Vaishali (+92%; *P*\<0.001), and a modest improvement in Kanpur-Dehat (+12.5% *P*\<0.05). Combining all three diseases, the average awareness post-campaign scores were higher than the pre-campaign scores (increase by 34%, *P*\<0.001). This was the case for all three locations, but the extent of the increase was different (in Vaishali it was +58%, in Kanpur-Dehat it was +22%, and in Pratapgarh the change was merely +14%). As for the practice scores, the average scores increased by 48 per cent in the post-campaign for the entire sample (*P*\<0.001); and in all three locations compared to the pre-campaign scores, but they were quite lower than the awareness scores, both before and after the campaign ([Table III](#T3){ref-type="table"}). It is noted that the campaign led to a higher improvement in practice scores than in awareness scores, with percentage changes of +65 per cent in Vaishali, +30 per cent in Kanpur-Dehat, and +47 per cent in Pratapgarh.

*Changes in awareness and practices for airborne, vector-borne and waterborne diseases*: The overall low scores even after the campaign (less than one-third correct replies), especially for practice, necessitated further analysis, which is shown in Tables [IV](#T4){ref-type="table"}, [V](#T5){ref-type="table"} and [VI](#T6){ref-type="table"} for airborne, vector-borne and waterborne diseases, respectively, for the entire sample.
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Changes in awareness and practice about airborne diseases in pre- and post-campaign phase (percentage of correct response and standard error of mean) - All locations.
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Changes in awareness and practice about vector-borne diseases in pre- and post-campaign phase (percentage of correct response and standard error of mean) - All locations.
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Changes in awareness and practice about waterborne diseases in pre- and post-campaign phase (percentage of correct response and standard error of mean) - All locations.
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*Airborne diseases*: Overall, an increased number of respondents in the post-campaign period were aware that airborne diseases spread through sneezing and coughing ([Table IV](#T4){ref-type="table"}). Most of the respondents understood that washing hands before and after eating, and after defecation, prevented diseases. More than 60 per cent of the respondents recognized that fever and extended coughing (more than two weeks) were symptoms of TB, but most did not know, even after the campaign, that weight and appetite-loss were also possible indications of TB (less than 30%).

An increased number of respondents reported having adopted preventive practices, *e.g*. washing hands with soap after defecation (increase from 38 of 58% *P*\<0.01) and after coughing and sneezing (28% in post-campaign vs. 8% in pre-campaign; *P*\<0.05). In addition, 60 per cent of the respondents reported that they were covering faces while coughing and sneezing, and 69 per cent consulted a doctor when their coughing persisted for more than two weeks ([Table IV](#T4){ref-type="table"}).

The increase in awareness about airborne diseases from pre-campaign to post-campaign was much higher in Vaishali and Kanpur-Dehat than Pratapgarh (data not shown). But when it came to practicing preventive methods for airborne diseases, in Kanpur-Dehat respondents were well behind those from Pratapgarh and Vaishali.

*Vector-borne diseases*: The respondents' awareness rose significantly post-campaign about the effectiveness of spraying insecticide inside houses and cattle sheds to prevent malaria/filariasis (+18%; of correct replies; *P*\<0.01) ([Table V](#T5){ref-type="table"}), and about the places that are prone to mosquito breeding. Awareness to various curative methods of filariasis also increased significantly. As regards practices, an increased number of respondents reported post-campaign that they were controlling mosquito breeding by removing water collections once a week (32%; *P*\<0.01), using kerosene in stagnant water (30%; *P*\<0.05) and keeping surroundings clean (49%; *P*\<0.01). Close to two-thirds of the respondents reported that they kept drinking water containers covered.

The increase in awareness about vector-borne diseases was significantly higher in Vaishali, followed by Pratapgarh and Kanpur-Dehat (data not shown). Awareness to curative methods of filariasis also increased significantly in Pratapgarh and Vaishali (but remained very low even after the campaign).

The most notable increase in practices was in applying three methods to control mosquito breeding: removing water collections once a week, use of kerosene in stagnant water, and keeping surroundings clean. However, sleeping under ITBN was extremely rare in all three locations, even after the campaign ([Table V](#T5){ref-type="table"}).

*Waterborne diseases*: After the campaign, awareness increased on three of the four sources of water contamination, and on the three ways to prevent worm infection and two of the three symptoms of scabies ([Table VI](#T6){ref-type="table"}). Respondents exhibited better knowledge on how long ORS can be kept in store, how to clean clothes of scabies patients, and minimum time for boiling of drinking water and cooking non-vegetarian dishes. Moreover, in post-campaign replies, about 70 per cent of the respondents knew that babies with diarrhoea should be breastfed ([Table VI](#T6){ref-type="table"}).

More than half of the respondents reported after the campaign that they purified their water by boiling and filtering it, but only a few used chlorination and alum. Most people reported using homemade solutions for diarrhoea prevention and care (like salt and sugar solutions, *daal-paani*, *etc*.). Although 44 per cent reported using ORS for diarrhoea post-campaign, only a few reported following the suitable practice to prepare ORS, even after the campaign. The effect of the campaign on enhancing awareness and practices relating to waterborne diseases was most pronounced in Vaishali, compared to Pratapgarh and Kanpur-Dehat (data not shown).

*Determinants of awareness and practices in the pre- and post-campaign periods*: While the average scores of awareness and reported practice were higher after the campaign ([Table III](#T3){ref-type="table"}), those scores were still quite low. We, therefore, analysed other factors that could influence people\'s scores. The overall average awareness and practices scores (combined average scores of airborne, vector-borne and waterborne diseases - [Table III](#T3){ref-type="table"}) for the OLS regressions were used as dependent variable, and regression was performed both for the pooled data ([Table VII](#T7){ref-type="table"}) and for the three locations separately (data not shown). Several explanatory variables were considered, *e.g*. household characteristics, households experiencing diseases, head-of-household characteristics, access to health services, SHG member characteristics and locational characteristics. It was also tested whether awareness led to reported practice, by considering the average awareness score as an explanatory variable for the determinants of reported practice.
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Regression results with total preventive care awareness and practice score in pre- and post-campaign period - All locations Independent variables.
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*Determinants of preventive care awareness*: Before the campaign, awareness was positively associated with prior exposure of the households to vector-borne and waterborne diseases ([Table VII](#T7){ref-type="table"}). The education of the SHG member was significantly and positively linked with awareness (but the education of the household head and the monthly per-capita expenditure (log of MPCE) were not significant explanatory variables). Residents of Pratapgarh and Vaishali had lower awareness than residents of Kanpur-Dehat.

After the campaign, affiliation to CBHI increased the probability of higher awareness (*P*\<0.01). Similar to the pre-campaign results, education levels of SHG membership were positively associated with awareness. Households in Pratapgarh demonstrated lower effect of the campaign as scores did not change very much compared to Kanpur-Dehat, and for Vaishali the dummy turned out to be insignificant.

The comparison across locations showed that before the campaign, households in Kanpur-Dehat were aware to airborne, vector-borne or waterborne diseases in cases they reported prior exposure to these conditions (data not shown). In Vaishali, the average awareness score was negatively associated with travel time for inpatient care (IPD). And, in all three locations, the education of SHG members was a positive and significant determinant of awareness.

In post-campaign results, enrollment in CBHI and income (proxy used was per capita monthly expenditure (log of monthly per capita expenditure) were positively associated with awareness in Kanpur Dehat. In addition, in Kanpur-Dehat and in Pratapgarh, awareness was also positively associated with prior exposure to airborne diseases. Travel time to outpatient care (OPD) was negatively associated with awareness in Kanpur-Dehat.

*Determinants of reported preventive care practices*: In the pre-campaign phase, reported preventive care practices were positively and significantly determined by awareness (*P*\<0.01) ([Table VII](#T7){ref-type="table"}). Scheduled caste/scheduled tribe households were more likely to practice preventive health as compared with household from higher castes. Education of both head of households (*P*\<0.01) and the SHG member (*P*\<0.1) were positive and significant determinants of reported practices. Households in Kanpur-Dehat were more likely to report preventive practices, compared to households in Pratapgarh and Vaishali.

After the campaign, practice scores continued to be positively and significantly associated with awareness scores (*P*\<0.01). Affiliation to CBHI had a positive effect on practice scores (*P*\<0.01). Male-headed households were more likely to report preventive health practices than female-headed households (*P*\<0.05). An increase in average travel time to IPD services was associated with an increase in the reported practice scores (*P*\<0.05). As in the pre-campaign phase, educational level of the SHG members was positively associated with practice scores (*P*\<0.01). SHG members that were domestic workers had higher practice scores than non-working members (*P*\<0.1). Households in Vaishali were less likely to practice preventive health compared to households in Kanpur-Dehat.

The average awareness scores were the most consistent explanatory variable for the practice scores in all locations, both before and after the campaign. CBHI-enrolled households were more likely to obtain higher practice scores in Pratapgarh before and after the campaign, while in Vaishali such positive relationship was observed only after the campaign (data not shown). The education of SHG member had a significant and positive effect on practice scores in Pratapgarh and Vaishali after the campaign.

Discussion {#sec1-3}
==========

This study was carried out to establish the evidence on three research questions:First, was the campaign to enhance people\'s awareness to the risks of airborne, vector-borne and waterborne diseases effective? Secondly, were the campaigns also effective in inculcating preventive practices? Thirdly, is it possible to identify and confirm the associations between key demographic and socio-economic factors and awareness and/or preventive practices?

The findings offered a clear response to the first research question: the average awareness score was 14-58 per cent higher after the campaign, an improvement in people\'s awareness to the risks of airborne, vector-borne and waterborne diseases. The findings on the second question were equally compelling: the post-campaign average practice score was higher by 30-65 per cent compared to pre-campaign score showing that the campaign improved reported preventive practices. But the campaign was not equally effective everywhere: it was more effective in Vaishali than in Pratapgarh and Kanpur-Dehat.

The score improvements differed for the three types of diseases studied. For airborne diseases, the increase in average practice score was 40 per cent, but these results were better in Kanpur-Dehat and Vaishali, lesser in Pratapgarh. Awareness about tuberculosis increased significantly, but remained low; our findings corroborated those reported in other studies[@ref23][@ref24]. For vector-borne diseases, the increase in awareness (46%) and practice (50%) was similar, but the absolute scores remained low, and the average practice score was lower than the one for awareness, even after the campaign. Other studies from developing countries suggested that the adoption of practices followed exposure to health incidence, even among people who were aware to the risks[@ref24][@ref25]. As for waterborne diseases, average awareness and practice scores increased by 37 and 40 per cent respectively after the campaign. The average scores increased in Vaishali more than in Pratapgarh and Kanpur-Dehat. The responses on the practice of using ORS were very low, confirming similar findings in India reported by others[@ref26], even though awareness scores increased, especially in Vaishali. The post-campaign score on awareness about worm infection increased significantly, corroborating similar findings from China[@ref27].

The disease specific analysis suggested that the campaign was effective in raising awareness about airborne and waterborne diseases (an improvement of almost 50% in post-campaign score) and less so about vector-borne diseases (an improvement of about 33% in post-campaign score). Preventive practice scores were generally lower (between 28 and 35%); Kanpur-Dehat respondents stood out as more aware and more engaged in preventive measures; and Vaishali respondents stood out for their impressive improvement post-campaign, both in better awareness and in higher practices.

It was shown that education of women SHG members was a significant determinant of better awareness (confirming similar findings by others[@ref24][@ref28], which was assumed to facilitate adoption of preventive practices[@ref29]. Affiliation to CBHI was one of the consistent determinants for higher awareness and practice scores after the campaign. As enrollment was open to female SHG members, and the CBHI entails participatory practices, these might have provided a platform for regular interaction and dissemination of information on the diseases and prevention.

It was concluded that campaigns organized as part of implementation of CBHI schemes targeting women members of SHGs in three locations in rural India enhanced awareness to the risks of airborne, vector-borne and waterborne diseases. The campaigns were effective in encouraging application of preventive practices (based on self-reported preventive practices), indicating that better awareness to the risks was a necessary first step to adoption of preventive practices. This also suggests that repeating the campaigns may lead to better adoption of preventive practices. The second important conclusion is that the CBHI schemes can serve as a platform to impart better awareness. This conclusion was based on the finding that better awareness and better practice were associated with membership in CBHI. Moreover, the CBHI activities provided the opportunity for regular gatherings and knowledge exchanges between the members. Thirdly, considering that the implementation of CBHI schemes was based on targeting women members of SHGs, the potential of success in achieving greater awareness to preventive care and subsequent adoption of suitable practices might be enhanced by organizing similar awareness campaigns through such groups on a wide scale.

Our study had certain limitations. Though almost similar results were observed in all three study locations, such a small study would not justify making generalizations that awareness campaigns led to improved preventive practices everywhere. Secondly, although our results were based on random samples of respondents drawn over two points in time, we did not assert a general pattern of cause-and-effect everywhere. Thirdly, due to the absence of a control group, it was not possible to conclude that the enhanced awareness and reported practice scores were solely due to the campaign. However, the fact that key socio-economic and demographic indicators, health incidence rates and access to health care facilities were similar in the pre- and post-campaign periods, the observed changes in awareness and reported practices might largely be attributed to the awareness campaigns. Fourthly, the information on preventive practices was sourced from self-reporting, so the habitual limitations of self-reporting must be considered. More research would be needed to confirm affirmatively the impact of better awareness on the adoption of preventive health practices, and in turn on the reduction of disease burden and the related healthcare costs.
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